Effects of lithium chloride on parameters biosynthetic capacity for 5-hydroxytryptamin in rat brain.
Administration of lithium chloride to rats resulted in a biphasic, temporally related alteration in the brain's biosynthetic capacity for 5-hydroxytryptamine (5-HT). After 3 to 5 days of drug administration, the Vmax of the high affinity uptake of [14-C]tryptophan into striate nerve ending synaptosomes increased to 140% of control values. The stimulated uptake of radioactive precursor apparently resulted in an augmentation of tryptophan-to-5-HT conversion activity of the same magnitude in these synaptosomes. These events were succeeded by an apparently compensatory decrease in the Vmax of midbrain cell body and nerve-ending solubilized tryptophan-5-hydroxylase (EC 1.99.1.4). After 21 days of drug administration, [14-C]tryptophan uptake remained above control levels, but striate synaptosomal conversion activity had returned to control levels. In contrast, soluble midbrain and solubilized striate synaptosomal enzyme activity remained significantly below control values. In vitro lithium chloride at 10 or 53 mM had no effect on soluble tryptophan hydroxylase activity, but either concentration of lithium chloride significantly enhanced the uptake of [14-C]tryptophan into striate synaptosomes, and consequently also the synaptosomal conversion of tryptophan to 5-HT. Increasing tryptophan levels either by preincubation of synaptosomes with L-tryptophan or by administration of L-tryptophan loads (20-60 mg/kg) resulted in augmented [14-C]tryptophan uptake and conversion activity. The sequence of events that we observed after lithium treatment is consistent with receptor-mediated neuronal feedback regulation of tryptophan hydroxylase activity after stimulation of tryptophan uptake and conversion of 5-HT.